WO 2004/109288 



-1- 



PCT/SE2004/000861 



Sequence listing: 

SEQ ID NO: 1 shows a 7430 base pairs nucleotide sequence of an alternative 
dlg5 cDNA. Predicted start and stop codons are underlined. The first 328 
nucleotides are derived from the novel 5' exon. 
5 SEQ ID NO: 2 shows the predicted DLG5 peptide sequence of 1919 amino acids 
SEQ ID NO: 3 shows the sequence of the novel 5' sequence identified for 
dlg5. 

SEQ ID NO: 4 shows the proposed 5' sequence from EMBL entry AF352034. 
SEQ ID NO: 5 shows the putative promoter sequence for dlg5. 
10 SEQ ID NO: 189 shows the 7269 base pairs nucleotide sequence of N- 
terminally truncated dlg5 cDNA. Predicted start and stop codons are 
underlined. The first 166 nucleotides are derived from the novel 5' UTR 
exon . 

SEQ ID NO: 190 shows the predicted N-terminally truncated DLG5 peptide 
15 sequence of 1809 amino acids derived from SEQ ID NO: 189. 



SEQ ID NO:l 

GGCGGGGCGGCGCGGCCCGCCACCMSGAGCCCCAGCGCCGGGAGCTGCTCGCCCAGTGT 
CAGCAGAGCCTGGCCCAGGCCATGACGGAGGTGGAAGCCGTGCTCGGGCTGCTCGAGGCC 

20 GCGGGAGCGCTCAGTCCCGGCGAGCGGCGGCAGCTGGACGAGGAGGCGGGAGGCGCCAAG 
GCGGAGCTGCTGCTCAAGCTGCTCTTGGCCAAGGAGCGGGACCACTTCCAGGACCTGCGG 
GCGGCGCTGGAGAAGACGC AGCCTCACCTGCTGCCCATTCTCTAC CTGAACGGC GTCGTC 
GGGCCGCCGCAGCCCGCCGAAGGCGCGGGTTCTACCTACAGCGTCCTGTCCACCATGCCC 
TCAGACTCAGAAAGCAGCAGCTCCCTCAGCAGTGTGGGCACTACCGGGAAGGCGCCGTCC 

25 CCACCACCCCTCCTCACTGACCAGCAAGTGAATGAGAAGGTGGAGAACCTCTCCATTCAG 
CTGC GGC TGATGACCCGGGAGAGAAACGAGCTCCGCAAGC GCCTGGCCTTTGCTACGCAT 
GGCACGGCCTTTGACAAGAGGCCCTACCACAGGCTGAATCCTGACTATGAGAGGCTGAAG 
ATCCAGTGCGTGCGAGCCATGTCGGACCTGCAGAGCCTGCAGAACCAGCACACCAACGCC 
TTGAAGAGGTGTGAGGAGGTGGC C AAGGAGACTGACTTCTAC C AC AC ACTCCACAGCCGG 

30 CTCCTGAGTGACCAGACTCGGCTGAAGGATGACGTGGACATGCTGAGGCGGGAGAATGGG 
CAGCTGCTGCGGGAGCGAAACCTGCTGCAGCAGTCATGGGAGGACATGAAGCGGCTCCAC 
GAGGAGGACCAGAAGGAGATCGGTGACCTCCGTGCCCAGCAGCAGCAGGTGTTGAAGCAC 
AACGGGTCATCCGAGATTCTCAACAAACTGTATGACACGGCCATGGACAAGTTGGAGGTG 
GTCAAGAAGGACTATGACGCCCTTCGGAAGAGGTACAGTGAGAAAGTCGCCATCCACAAT 

35 GCAGACCTGAGCCGCCTGGAGCAGCTGGGGGAGGAGAACCAGCGGTTGCTGAAGCAGACA 
GAGATGCTGACCCAGCAGAGGGACACGGCCATCCAGCTGCAGCACCAGTGCGCCCTCTCC 
CTGAGGAGGTTTGAGGC GATCCAC CAT GAGC TGAAC AAGGC C ACGGC GC AGAAC AAGGAC 
CTGCAGTGGGAGATGGAGCTGCTGCAGTCAGAGCTGACCGAGCTGAGAACCACGCAGGTG 
AAGACAGCAAAGGAGTCGGAGAAATACAGGGAGGAGCGGGACGCTGTGTACAGCGAGTAC 

40 AAGCTCATCATGAGTGAGCGTGACCAGGTCATCTCTGAGCTGGACAAGCTGCAGACCGAA 
GTGGAGCTGGCCGAGTCCAAGCTCAAGAGCAGCACATCTGAGAAGAAGGCGGCCAATGAG 
GAGATGGAGGCGC TGC GGCAGATCAAAGAC ACGGTGACAATGGATGCTGGGAGAGCCAAC 
AAGGAGGTTGAAATCCTTCGAAAGCAGTGCAAGGCTCTGTGCCAGGAGCTGAAGGAAGCC ' 
CTC CAGGAGGCGGATGTGGCC AAGTGCCG6CGGGACTGGGCC TTCCAGGAGCGAGACAAG 

45 ~ATTGTAGCAGAGCGTGAC AGCATCCGGAC AC TGTGTGACAAC CTGAGGCGGGAGCGGGAC 
CGTGCGGTGAGCGAGCTGGCTGAGGCCCTGCGCAGCCTGGATGACACCCGCAAGCAGAAG 
AATGATGTCAGCCGCGAGCTGAAGGAGCTCAAGGAACAGATGGAATCCCAGTTGGAAAAG 
GAGGCCCGGTTCCGACAGCTGATGGCCCACAGCTCCCACGACTCGGCCATTGACACGGAT 
TCCATGGAGTGGGAAACGGAAGTTGTAGAGTTCGAGAGGGAGACGGAGGATATTGACTTG 

50 AAGGCACTGGGGTTTGATATGGCAGAAGGTGTGAATGAGCCTTGTTTCCCGGGGGACTGT 
GGCATATTTGTCACTAAAGTGGACAAAGGAAGCATTGCTGATGGCCGCTTAAGGGTCAAT 
GACTGGCTGCTGAGAATCAACGATGTGGACCTCATCAACAAGGACAAGAAGCAGGCCATC 
AAGGCGCTCCTCAATGGGGAGGGGGCCATCAACATGGTCGTGCGGCGGAGGAAGTCCCTG 
GGTGGGAAGGTGGTCACGCCGCTGCACATCAACCTCAGTGGACAGAAAGACAGTGGCATC 

55 AGTCTGGAGAATGGAGTGTATGCTGCCGCTGTGCTGCCTGGAAGCCCTGCCGCTAAAGAA 
GGGTCCCTTGCTGTGGGAGACAGGATCGTTGCGATCAATGGCATTGCACTGGACAACAAG 
TCTCTGAATGAATGTGAATCTCTGCTGCGGAGCTGCCAGGACTCCCTGACCCTGTCCCTC 
CTGAAGGTATTCCCTCAGAGCTCCTCGTGGAGTGGCCAGAACATTTTTGAAAATATCAAA 
GACTCTGATAAGATGCTGAGTTTTCGAGCCCATGGCCCGGAGGTCCAGGCTCATAACAAA 

60 CGGAACTTGATACAGCAC AATAACTC C AC GCAGACAGAC ATCTTCTAC ACGGAC AGGCTG 
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GAAGACAGGAAGGAGCCAGGCCCCCCAGGAGGCAGCAGCTCCTTTCTGCATAAGCCATTC 
CCTGGGGGACCCTTGCAGGTCTGCCCCCAGGCCTGTCCCAGTGCCTCTGAGCGTAGCCTG 
AGCTCCTTCCGCTCAGATGCCTCTGGGGACCGTGGCTTTGGGCTGGTGGACGTGCGTGGC 
CGGCGGCCACTGCTGCCCTTTGAGACCGAGGTGGGCCCCTGTGGGGTTGGGGAGGCCTCC 
5 CTGGAC^GG(^GACTCTGAAGGCTCCAACAGCGGCGGGACCTGGCCCAAGGCCATGCTC 
AGCTCCACGGCAGTGCCTGAGAAGCTCTCTGTTTATAl^AAAGCCAAAGCAAAGAAAGTCC 
ATCTTTGACCCTAACACTTTCAAACGCCCCCAGACACCCCCCAAAATAGACTACCTGCTT 
CCAGGTCCTGGGCCTGCTCACTCTCCCCAGCCCTCCAAGAGGGCGGGGCCTCTGACACCC 
CCAAAACCTCCCAGAAGGAGCGACTC CATTAAGTTCC AGC ACAGGCTGGAGACTAGC TC C 

1 0 GAGTCAGAAGCCACTCTGGTGGGCAGCTCCCCATCCACTAGTCCCCCGAGCGCCCTGCCC 
CCTGACGTGGACCCCGGGGAGCCCATGCACGCATCACCCCCTCGCAAGGCCAGGGTCCGC 
ATTGCTTCCAGCTACTACCCTGAAGGAGATGGGGACTCCTCCCACCTGCCGGCCAAGAAA 
TCCTGTGATGAGGACCTCACCTCCCAGAAGGTGGATGAGCTGGGGCAGAAGCGTCGCCGG 
CCAAAATCTGCTCCCAGTTTTCGGCCGAAGCTTCCTCCAGTAGTGATTCCTGCTCAGTTC 

1 5 CTGGAGGAAC AGAAGTGTGTCCCGGCCAGTGGAGAACTCTCCCCGGAGCTCCAGGAGTGG 
GCACCTTACTCGCCTGGGC ATTCCAGCC GGCACAGCAAC C CCCCGCTATACCCTAGC AGG 
CCGTCTGTGGGCACTGTTCCCCGGAGTTTGACCCCCAGCACCACTGTGAGCTCCATCCTG 
CGGAACCCCATCTACACTGTGCGCAGTCACAGGGTCGGCCCCTGCAGCTCTCCACCTGCG 
GCCCGAGATGCTGGCCCCCAGGGTTTGCATCCCAGTGTCCAGCACCAGGGACGCCTGAGC 

20 CTGGAC CTGAGCCACAGGACCTGC AGCGACTACTC CGAGATGAGAGCC ACCCATGGGTCC 
AACTCACTGCCCTCCAGCGCCCGCCTGGGTTCTTCGAGTAACTTGCAGTTCAAGGCGGAA 
CGCATTAAAATCCCATCAACACCAAGATATCCGCGGAGTGTCGTGGGCTCCGAGAGAGGT 
TCAGTGTCACATTCTGAATGCAGCACTCCTCCACAGTCACCCCTGAACATCGACACCCTG 
TCCTCTTGTAGCCAGTCCCAGACCTCAGCCTCCACATTGCCCAGAATCGCTGTCAACCCC 

25 GCGTCCCTCGGGGAGC GGAGAAAGGACAGGCCTTATGTGGAGGAGCCACGC CACGTGAAG 
GTGCAGAAGGGCTCAGAGCCGCTGGGCATCTCCATCGTGAGTGGAGAGAAGGGCGGCATC 
TACGTCTCCAAGGTGACCGTGGGGAGCATCGCTCACCAGGCTGGCCTCGAGTATGGGGAT 
CAGTTACTGGAGTTCAACGGCATAAACCTGCGGAGCGGCACGGAGCAGCAGGCGCGGCTC 
ATCATCGGGCAGCAGTGTGATACCATCACCATCCTGGCCCAGTACAACCCCCACGTGCAC 

30 CAGCTCAGCAGCCACTCCCGGTCCAGCTCACACCTGGACCCTGCCGGTACCCACTCCACT 
CTCCAGGGCAGTGGCACCACCACCCCGGAGCATCCATCTGTCATCGACCCACTGATGGAG 
CAGGACGAGGGGCCTAGCACCCCCCCAGCCAAGCAGAGCAGCTCCAGGATTGCGGGAGAT 
GCCAACAAGAAGACCCTGGAGCCACGCGTTGTCTTCATCAAAAAGTCCCAGCTGGAGCTT 
GGGGTGCACTTGTGTGGTGGGAACCTGCATGGGGTGTTTGTGGCCGAGGTGGAGGATGAC 

35 AGTCCTGCCAAGGGTCCTGACGGCCTCGTGCCAGGGGACCTCATCCTGGAGTATGGCAGC 
CTGGACGTGCGGAACAAGACAGTGGAGGAAGTCTATGTGGAGATGCTGAAGCCCAGGGAT 
GGCGTCCGCCTGAAGGTGCAGTACCGCCCTGAGGAGTTCACGAAGGCCAAGGGCCTGCCT 
GGTGACAGCTTCTACATCAGGGCCCTGTACGACCGGCTGGCAGATGTGGAGCAAGAGTTG 
AGCTTTAAGAAGGACGACATCCTCTACGTGGATGACACCTTACCCCAGGGCACGTTCGGG 

40 TCCTGGATGGCTTGGCAGCTGGACGAGAATGCCCAGAAGATCCAGCGCGGGCAGATTCCC 

agcaaatatgtgatggaccaagaattctccaggaggctcagcatgtctgaagtcaaagat 
gacaatagcgccacaaagacgctgtcagcggctgcacgccggtccttttttcggaggaaa 
cacaagcacaaacgcagcgggtccaaggacgggaaagacctgctcgccttggatgccttt 
tccagtgactccattccactctttgaagattcggtgagcctggcctatcagcgggtccag 

45 aaggtggactgcaccgctctgaggcctgtcctgattctggggcctttgctggacgtggtg 
aaggagatgctggtgaatgaggctcctggcaa:gttctgcagatgtccccttgaggtgatg 
aaggcctcccagcaggccattgagcggggtgtcaaagattgcctgtttgtcgactataag 
cggagaagcggccatttcgatgtgaccactgtggcgtcaataaaggagatcacagaaaag 
aaccgacactgcctcctggacattgctccgcacgctattgagcggctccaccacatgcac 

50 atctaccccattgtcatcttcatccactacaagagcgccaagcacatcaaggagcagaga 
gaccccatctacctgagggacaaggtgactcagaggcattccaaagagcagtttgaggcg 
gcgcagaaggttgagcaggagtacagcaggtacttcacaggggtcatccagggaggagcc 
. ctgtcaagcatttgcactcagatcttggcaatggtcaatcaagaacaaaataaagtcctg 
tggattccagcctgcccgctciaggagaatgctgtgctgtggatgactgcagctggccgc 

55 ctgaggggacaccagactcagctcttttctagcgactgaaagtagaagtctgtccgtcta 
tgaacatgcgggggaaggatccggaacc aggac ccagaagc acctc ctttgtagac agag 
ggccacggctgcgtgcgatccaggcccaggcccacacactctgcccgtgtcacacgtgtg 
ctttaacacaaaacagataacactaaagacgggttcagcacccacctttctttagccagc 

TGATCAGAGATGCTGCAAAGAGAACCTTTCGGATCACTCGTTTACAAGCCTTTTCTAAGT 
60 ATTTGGTGGTTTATGTTTACTTGAACGGCTCC ATGTTGCCGGTGCC CAGCCCCTGTCCC C 
TCTGTCAACCCCCTGTCGCTTTGGTGTTGGTTTCGTTCCCGTCTTCAGCAAAACGACCTT 
GGAACCTCAATGGGGGCTGCTTTGCTTTGGGAGGTTCTTGTTGGTGGGACCAGAGCTTTG 
ACAAACCTCCTGCTCCTTGGTGGCACCTCTCCTGGAAGGACGTCACAACTCCAGGTGCTC 
AGACTGCCTGTGGCAGC AGAAC CAGTGCCTTTGGCATTTTC CTCCCACAATGGGGAAGGT 
65 GACTTTGGCATTCTTACAAACTCGTCTCTCGGCCTTTCTCTCCTGCCTTCCACAGCCTCT 
CGTTTCTCCTCCATCTGTGCTTATTACTTGAGGACTGTGTCTGCTCCGTGAGAGCTGCGT 
GGGCAGGGCTGCAGTGGGGTCCAGGTGGTGTTCAGCTGTGCTGATGCCTGCCATTGGGTC 
CTCCTTAGGCTCTGTAAGTCGTGACAGCCTTCATCAGTGCAATGTTTGCAGGGTAATTCT 
TAAACTTTTTAGAGGGTGGCAGGTACATCAGTTCTTTTTGATATGAAAACATTCATGTTT 
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CAGACATTGAATTGAGAGCTTTTAGGGGAAGCATAATGGTTATTGTCACTATCAACAGTC 
TAAAAAGAAAAACTGAGGTCTTTTTAATCTTGATTACAGCACTCACGGCATGCACCCTAC 

GTCTGGCTGAAGATTTGATGTGGTTCCTCCTTAAGCTATGCGTCCTGTTAATAATAGGTA 
5 CTGTACTGGGCTCTGTGTAAGTGTCGTTGGGGTAGGACCTATATTTTAATACTGTTCCTA 
ACATTTCATTTTACTAGCGAGAAATCTTTGATTTCATTTTATTCTTTGTAA 
CTAGATTGTAGTTTAGCCATAACTGATGTTTTTTAAAAAGGGATATATTTTCTTGCACAG 
TTGTTCAAAAAAGAGACAAGTTTCAGTCCTCAATGCTGTCCTTTGTTTTACAGGTACAAG 
TTTTCTAGCTCAGACAAACTATGAAAAACTGTAGACTATTCTCAAGGTATTAACTCGCAG 
1 0 ACCCTCTGGGGGTAGGGGCTGTTTTCTAAGTTACAGGCAGAGTGGGACTGAGATGGTACA 
GTGTGCACAGACAGGTACTGAGCTOACAGACTGGGATTTTCTGTACTAAAATGTTACTTT 
GTATAAAAGTTAAACAGGCTTTAGTACAAC2UUVTAAAGGTCAATTTCTGT 



15 SEQ ID NO:2 

MEPQRRELLAQCQQSI^QAMTEVEAVLGLL 

LAKERDHFQDLRAALE^TQPHLLPILYLNGVVGPPQPAEGAGSTYSVLSTMPSDSESSSS 
LSSVGTTGKAPSPPPLLTDQQVNEKVENIjSIQLRLMTRERN^ 
20 YHRLNPDYERLKrQC^U^SDLQSLQtfQOT 

KDDVDMLRRENGQLLRERNLLQQSVTCDMK^ seiln 

klydtamdklevvkkdydalrkrysekvaihi^ 

T AI QLQHQCAL S LRRF EAI HHELNKAT AQNKDLQWEMEIjLQ S ELTELRTTQVKTAKE S EK 

yreerjdavyseyklimserdqviseldklqteveiaesklksstsekkaaneeme 
25 kdtvtmdagrankeve ilrkqckalcqelkkalqeadvakcrrdwafqerdkivaerds i 
rtlcdnlrrerdravseu^ealrslddtrkqk^^^ 

ahsshdsaidtdsmewetevveferetedidlkalgfdmaegvnepcfpgdcgifvtkvd 
kgs iadgrlrvjxtdwij^rindvdlinkdkkqaikal^ 

HINLSGQKDSGI SLENGVYAAAVIjPGS PAAKEGSIiAVGDRIVAINGI ALDNKSLtNECESL 

30 liRSCQDSI/TLSIJLKVFPQSSSWSGQNIFENIKDSDK^ 

STQTDIFYTDRLEDRKEPGPPGGSSSFLHKPFPGGPLQVCPQACPSASERSLSSFRSDAS 
GDRGFGLVDWGRRPLLPFETEVGPCGVGEASLDKADSEGSNSGGTWPKAMLSSTAVPEK 
LSVYKKPKQRKSIFDPNTFKRPQTPPKIDYLIiPGPGPAHSPQPSKRAGPIiTPPKPPRRSD 
SIKFQHRI»ETSSESEATLVGSSPSTSPPSALPPDVDPGEPMHASPPRKARVRIASSYYPE 

35 GDGDSSHI.PAKKSC0EDLTSQKVDELGQKRRRPKSAPSFRPKLA3EWIPAQFLEEQKCVP 
ASGELSPEIiQEWAPYSPGHSSRHSNPPLYPSRPSVGWPRSLTPSTTVSSILRNPIYTVR 
SHRVGPCSSPPAARDAGPQGLHPSVQHQGRLSLDLSHRTCSDYSEMRATHGSNSLPSSAR 
LGSSSl^LQFKAERIKIPSTPRYPRSVVGSERGSVSHSECSTPPQSPIiNIDTLSSCSQSQT 
SASTLPRIAVNPA£IjGERRKDRPYVT2EPRHVKVQKGSEPL^ 

40 SIAHQAGL^YGDQLIiEFNGINLRSATEQQARLIIGQQCDTITILAQYNPHVHQLSSHSRS 
SSHLDPAGTHSTLQGSGTTTPEHPSVIDPLMEQDEGPSTPPAKQSSSRIAGDANKKTLEP 
RVVF IKKSQIiEIiGVHIXZGGNIiHGVFVAEVEDDS PAKGPDGLVPGDLILEYGSLDVRNKTV 
EEVYVEMLKPRDGVRLKVQ YRPEEFTKAKGIiPGDSF YI RALYDRLADVEQELS FKKDD IIx 
YVDDTLPQGTFGSWMAWQLDENAQKIQRGQIPSKYVl^QEFSRRIiSMSEVKI)DNSATKTL 

45 SAAARRSFFRRKHKHKRSGSKDGKDLIJUjDAFSSDSIPLFEDSVSLAYQRVQKVDCTALR 
PVL ILGPLLDWKEMLVNEAPGKFCRC PLEVMKASQQAI ERGVKDCLFVDYKRRSGHFD V 
TTVASIKEITEKNRHCLLDIAPHAIERLHHMHIYPIVIFIHYKSAKHIKEQRDPIYLRDK 
VTQRHSKEQFEAAQKLEQEYSRYFTGVIQGGALSSICTQIIaAMVNQEQNKVLWXPAC PL 

50 SEP ID NO: 3 

GAGGCGGGAGGCGCCAAGGCGGAGCTGCTGCT 

CGGGCGGCGCTGGAGAAGACGCAGCCTCACCTGCTGCCCATTCTCTACCTGAACGGCGTCGTCGGGCCGCCGCAG 
CCCGCCGAAGGCGCGG 



55 SEQ ID NO: 4 

GTCTCAACTTAAACTCCAGCACCACGACCCTACTACTATCTCGCACCTGAAACAAGCTAACATGACTAACACCCT 
TAATTCCATCCACCCTCC 



SSQ XD NO; 5 

60 GGGGCTGTGGCCACGGGGGAGCGGGTGGCGGCCGCGGGGCCCCGGTGAGCCGGGCCGGGGTGCACGGGGGCCGAG 
GCGGCCTCCGAGCCGGGCCGGAGCTGTCGGGAGCCTGGGAAACACGGCCCAGGCGACTTTCTCCCGGGAGTTGTA 
GTCTTGCTCTGGGGGCGGCGCGCGGCCCGGCTTTCGGGGCGAGTTTTCTCGCGGGGCGGGCGGCGCGCGCGGAGG 
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CTGAGGGGGAGGGGGAGCATGCCCGGCTGGAGCCCGGCCTCGGGGCGCGCCCCGGCCGCCGTCCCCACCTCCGCC 
.TCCTCCTTCTCCTCCTCCGTCTCCTCCTCCTCCTC 

CGGAGCCCGGGAGGCGGCCGCTGCTGAGCGCCGCCCGCCGCCCCGGGCCCCCAGCCCGCCCAGGCCCCGGCCCAT 
GGCTCCCGCCGCCTCACGGCTCCCGGCGCCCTAGGGCTGCTGCCGAGGTGCTCGCCTGCCCGCCCGCCGGCCTCG 
5 GGGGGCCCGGGAGGCGTCC 

GAGGCGGGAGGCGCCAAGGCGGAGCTGCTGCTCAAGCTGCTCTTGGCCAA^ 

CGGGCGGCGCTGGAGAAGACGC AGCCTCACCTGCTGCCCATTCTCTACCTGAAC GGCGTCGTCGGGC CGCCGCAG 
10 CCCGCCGAAGGCGCGGGTTCTACCTACAGC GTCCTGTCC ACC£/TGCCCTCAGACTC AGAAAGCAGCAGCTCCC TC 
AGCAGTGTGGGCACTACCGGGAAGGCGCCGTCCCCACCACCCCTCCTCACTGACCAGCAAGTGAATGAGAAGGTG 
GAGAACCTCTCCATTCAGCTGCGGCTGATGACCCGGGAGAG^^ 

CATGGCACGGCCTTTGACAAGAGGCCCTACCACAGGCTGAATCCTGACTATGAGAGGCTGAA 
CGAGCCATGTCGGACCTGCAGAGCCTGCAGAACCAGCACACCAACGCCTTGAAGAGGTGTGAGGAGGTGGCCAAG 
1 5 GAGACTGACTTCTACCACACACTCCACAGCCGGCTCCTGAGTGACCAGACTCGGCTGAAGGATGACGTGGACATG 
CTGAGGCGGGAGAATGGGCAGCTGCTGCGGGAGCGAAACCTGCTGCAGCAGTCATGGGAGGACATGAAGCGGCTC 
CA.CGAGGAGGACCAGAAGGAGATCGGTGACCTCCGTGCCCAGCAGCAGCAGGTGTTGAA 

GAGATTCTCAACAAACTGTATGACACGGCCATGGACAAGTTGGAGGTGGTCAAGAAGGACTATGACGCCCTTCGG 
AAGAGGTACAGTGAGAAAGTCGCCATCCACAATGCAGACCTGAGCCGCCTGGAGCAGCTGGGGGAGGAGAACCAG 

20 CGGTTGCTGAAGCAGACAGAGATGCTGACCCAGCAGAGGGACACGGCCATCCAGCTGCAGCACCAGTGCG 

TCCCTGAGGAGGTTTGAGGCGATCCACCATGAGCTGAACAAGGCCACGGCGCAGAACAAGGACCTGCAGTGGGAG 
ATGGAG C TGCTGC AGTCAGAGC TGACC GAG C TGAGAAC CAC GCAGGTGAAGACAGC AAAG G AGTCGGAGAAAT AC 
AGGGAGGAGCGGGACGCTGTGTACAGCGAGTACAAGCTCATCATGAGTGAGCGTGACCAGGTCATCTCTGAGCTG 
G ACAAGCTGCAGACC GAAGTGGAGCTGGCCGAGTCC AAGC TC AAGAGC AGCACATCTGAGAAGAAGGCGGCCAAT 

25 GAGGAGATGGAGGCGCTGCGGCAGATCAAAGACACGGTGACAATGGATGCTGGGAGAGCCAACAAGGAGGTTGAA 
ATCCTTCGAAAGCAGTGCAAGGCTCTGTGCCAGGAGCTGAAGGAAGCCCTCCAGGAGGCGGATGTGGCCAAGTGC 
CGGCGGGACTGGGCCTTCCAGGAGCGAGACAAGATTGTAGCAGAGCGTGACAGCATCCGGACACTGTGTGACAAC 
CTGAGGCGGGAGCGGGACCGTGCGGTGAGCGAGCTGGCTGAGGCCCTGCGCAGCCTGGATGACACCCGCAAGCAG 
AAGAATGATGTCAGCCGCGAGCTGAAGGAGCTCAAGGAACAGATGGAATCCCAGTTGGAAAAGGAGGCCCGGTTC 

30 CGACAGCTGATGGCCGACAGCTCCCACGACTCGGCCATTGACACGGATTCCATGGAGTGGGAAACGGAAGTTGTA 
GAGTTCGAGAGGGAGACGGAGGATATTGACTTGAAGGCACTGGGGTTTGATATGGCAGAAGGTGTGAATGAGCCT 
TGTTTCCCGGGGGACTGTGGCATATTTGTCACTAAAGTGGACAAAGGAAGCATTGCTGATGGCCGCTTAAGGGTC 
AATGAC TGGC TGCTGAGAATCAACGATGTGGACCTC ATCAACAAGGACAAGAAGCAGGCCATC AAGGCGCTCCTC 
AATGGGGAGGGGGCCATCAACATGGTCGTGCGGCGGAGGAAGTCCCTGGGTGGGAAGGTGGTCACGCCGCTGCAC 

35 ATCAACCTCAGTGGACAGAAAGACAGTGGGATCAGTCTGGAGAATGGAGTGTATGCTGCCGCTGTGCTGCCTGGA 
AGCCCTGeCGCTAAAGAAGGGTCCCTTGCTGTGGGAGACAGGATCGTTGCGATCAATGGCATTGCACTGGACAAC 
AAGTCTCTGAATGAATGTGAATCTCTGCTGCGGAGCTGCCAGGACTCCCTGACCCTGTCCCTCCTGAAGGTATTC 
CCTCAGAGCTCCTCGTGGAGTGGCCAGAACATTTTTGAAAATATCAAAGACTCTGATAAGATGCTGAGTTTTCGA 
GCCCATGGCCCGGAGGTCCAGGCTCATAACAAACGGAACTTGATACAGCACAATAACTCCACGCAGACAGACATC 

40 TTCTACACGGACAGGCTGGAAGAC AGGAAGGAGCC AGGCC CCC CAGGAGGCAGCAGCTCCTTTCTGC ATAAGCCA 
TTCCCTGGGGGACCCTTGCAGGTCTGCCCCCAGGCCTGTCCCAGTGCCTCTGAGCGTAGCCTGAGCTCCTTCCGC 
TCAGATGCCTCTGGGGACCGTGGCTTTGGGCTGGTGGACGTGCGTGGCCGGCGGCCACTGCTGCCCTTTGAGACC 
GAGGTGGGCCCCTGTGGGGTTGGGGAGGCCTCCCTGGACAAGGCAGACTCTGAAGGCTCCAACAGCGGCGGGACC 
TGGCCCAAGGCCATGCTCAGCTCCACGGCAGTGCCTGAGAAGCTCTCTGTTTATAAAAAGCCAAAGCAAAGAAAG 

45 TCCATCTTTGACCCTAACACTTTCAAACGCCCCCAGACACCCCCCAAAATAGACTACCTGCTTCCAGGTCCTGGG 
CCTGCTCACTCTCCCCAGCCCTCCAAGAGGGCGGGGCCTCTGACACCCCCAAAACCTCCCAGAAGGAGCGACTCC 
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ATTAAGTTCCAGCACAGGCTGGAGACTAGCTCCGAGTCAGAAGCCACTCTGGTGGGCAGCTCCCCATCCACTAGT 
CCCCCGAGCGCCCTGCCCCCTGACGTGGACCCCGGGGAGCCCATGCACGCATCACCCCCTCGCAAGGCCAGGGTC 
CGCATTGCTTCCAGCTACTACCCTGAAGGAGATGGGGACTCCTCCCACCTGCCGGCCAAGAAATCCTGTGATGAG 
GACCTCACCTCCCAGAAGGTGGATGAGCTGGGGCAGAAGCGTCGCCGGCCAAAATCTGCTC 
5 AAGCTTGCTCCAGTAGTGATTCCTGCTCAGTTCCTGGAGGAAC^ 

CCGGAGCTCCAGGAGTGGGCACCTTACTCGCCTGGGCATTCCAGCCGGCACAGCAACCCCCCGCTATACCCTAGC 
AGGCCGTCTGTGGGCACTGTTCCCCGGAGTTTGACCCCCAGCACCACTGTGAGCTCCATCCTGCGGAACCCCATC 
TACACTGTGCGCAGTCACAGGGTCGGCCCCTGCAGCTCTCCACCTGCGGCCCGAGATGCTGGCCCCCAGGGTTTG 
CATCCCAGTGTCCAGCACCAGGGACGCCTGAGCCTGGACCTGAGCCACAGGACCTGCAGCGACTACTCC 

10 AGAGCCACCCATGGGTCCAACTCACTGCCCTCCAGCGC CC GCCTGGGTTCTTCGAGTAACTTGCAGTTC AAGGCG 
GAACGCATTAAAATCCCATCAACACCAAGATATCCGCGGAGTGTCGTGGGCTCCGAGAGAGGTTCAGTGTCACAT 
TCTGAATGCAGC^CTCCTCCACAGTCACCCCTGAACATCGACACCCTGTCCTCTTGTAGCCAGTCC 
GCCTCCACATTGC CCAGAATCGCTGTC AACCCCGCGTCCCTCGGGGAGC GGAGAAAGGAC AGGCCTTATGTGGAG 
GAGCCACGCCACGTGAAGGTGCAGAAGGGCTCAGAGCCGCTGGGGATCTCC^ 

15 ATCTACGTCTCCAAGGTGACCGTGGGGAGCATCGCTCACCAGGCTGGCCTCG 

TTCAACGGCATAAACCTGGGGAGCGCCACGGAGCAGCAGGCGCGGCTCATCATCGGGCAGCAGTGTGATACCATC 
ACCATCCTGGCCCAGTACAACCCCCACGTGCACCAGCTCAGCAGCCACTCCCGGTCCAGCTCACACCTGGACCCT 
GCCGGTACCCACTCCACTCTCCAGGGCAGTGGCACCACCACCCCGGAGCATCCATCTGTCATCGACCCACTGATG 
GAGCAGGACGAGGGGCCTAGCACCCCCCCAGCCAAGCAGAGCAGCTCCAGGATTGCGGGAGATGCCAACAAGAAG 

20 ACCCTGGAGCCACGCGTTGTCTTCATCAAAAAGTCCCAGC 

C^TGGGGTGTTTGTGGCCGAGGTGGAGGATGAC^GTCCTGCCAAGGGTCCTGACGGCCTCGTGCCAGGGGACCTC 
ATCCTGGAGTATGGCAGCCTGGACGTGCGGAACAAGACAGTGGAGGAAGTCTATGTGGAGATGCTGAAGCCCAGG 
GATGGCGTC CGCCTGAAGGTGC AGTACCGC CCTGAGGAGTTCAC GAAGGCCAAGGGCCTGCCTGGTGAC AGCTTC 
TACATCAGGGCCCTGTACGACCGGCTGGCAGATGTGGAGCAAGAGTTGAGCTTTAAGAAGGACGACATCCTCTAC 

25 GTGGATGAC AC CTTACCCCAGGGCACGTTCGGGTCCTGGATGGCTTGGCAGCTGGAC GAGAATGCCC AGAAGATC 
CAGCGCGGGCAGATTCCCAGCAAATATGTGATGGACCAAGAATTCTCCAGGAGGCTCAGCATGTC 
GATGACAATAGCGCCAOUAGACGCTGTCAGCGGCTGGACGCCG 

CGCAGCGGGTCCAAGGACGGGAAAGACCTGCTCGCCTTGGATGCCTTTTCCAGTGACTCCATTCCACTCTTTGAA 
GATTCGGTGAGCCTGGCCTATCAGCGGGTCCAGAAGGTGGACTGCACCGCTCTGAGGCCTGTCCTGATTCTGGGG 

30 CCTTTGCTGGACGTGGTGAAGGAGATGCTGGTGAATGAGGCTCCTGGCAAGOT 

ATGAAGGCCTC CCAGC AGGCC ATTGAGC GGGGTGTC AAAGATTGCCTGTTTGTCGACTATAAGCGGAGAAGCGGC 
CATTTCGATGTGACCACTGTGGCGTCAATAAAGGAGATCACAGAAAAGAACCGACACTGCCTCCTGGACAT^ 
CC GCACGCTATTGAGC GGCTC C ACCACATGCAC ATC TACCCCATTGTC ATCTTCATCCACTACAAGAGC GCCAAG 
C AC ATC AAGG AGC AGAG AGAC C C CATC TACC TGAGG GACAAG GTGACTC AGAGGCATTC C AAAGAGC AGTTTGAG 

35 GCGGCGCAGAAGCTTGAGGAGGAGTACAGGkGGTACTTGAC^ 

TGCACTCAGATCTTGGCAATGGTCAATCAAGAACAAAATAAAGTCCTGTGGA 

AATGCTGTGCTGTGGATGACTGCAGCTGGCCGCCTGAGGGGACACCAGACTCAGCTCTTTTCTAGCGACTGAAAG 
TAGAAGTCTGTC C GTCTATGAACATGCGGGGGAAGG ATCCGGAACCAGGACCCAGAAGCACCTCCTTTGTAGAC A 
GAGGGCCACGGCTGCGTGCGATCCAGGCCCAGGCCCACACACTCTGCCCGTGTCACACGTGTGCTTTAACACAAA 
40 ACAGATAACACTAAAGACGGGTTCAGCACCCACCTTTCTTTAGCCAGCTGATCAGAGATGCTGCAAAGAGAACCT 
TTCGGATCACTCGTTTACAAGCCTTTTCTAAGTATTTGGTGGTTTATGTTTAC TTGAAC GGCTCC ATGTTGCCGG 
TGCCCAGCCCCTGTCCCCTCTGTCAACCCCCTGTCGCTTTGGTG 
CTTGGAACCTCAATGGGGGCTGCTTTGCTTTGGGAGGTTC 

CTCCTTGGTGGCACCTCTCCTGGAAGGACGTCACAACTCCAGGTGCTCAGACTGCCTGTGGCAGCAGAACCAGTG 
45 C CTTTGGCATTTTCCTCCCACAATGGGGAAGGTGACTTTGGCATTCTTAC AAACTC GTCTCTCGGCCTTTCTCTC 
CTGCCTTCCAGAGCCTCTCGTTTCTCCTCGATCTGT 
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CGTGGGCAGGGCTGCAGTGGGGTCCAGGTGGTGTTCAGCTGTGCT 
TGTAAGTCGTGACAGCCTTCATCAGTGCAATG^ 

TCAGTTCTTTTTGATATGAAAACATTCATGTTTCAGACATTGAATTGAGAGCTTTTA 

TTGTCACTATCAAC AGTC TAAAAAGAAAAAC TGAGGTCTTTTTAATCTTGATTACAGCACTC ACGGCATGCACCC 

ATTTGATGTGGTTCCTCCTTAAGCT^^ 
TGGGGTAGGACCTATATTTTAATACTGTTCCTAACATC 
TCTTTGTAATTCTAGACACTAGATTC^ 
CAGTTGTTCAAAAAAGAGACAAGTTTCAGTCCTCAATGCT 

GACAAACTATGAAAAACTGTAGACTATTCTCAAGGTATTAACTCGCAGACCCTCTGGGGGTAG^^ 

AAGTTACAGGCAGAGTGGGACTGAGATGGTACAGTGTGCACAGACAGGTACTGAGCTGACAGACTGGGATTTTCT 

GTACTAAAATGTTACTTTGTATAAAAGTTAAACAGGCTTTAGTACAACAAATAAAGGTCAATTTCTG 

SEP ID NO r IQp 

MP SBSESSS SLS SVGTTGKAPS PPPLLTDQQVNEKVENLS I QLRIiMTRERNELRKRIAFATHGTAFDKRP YHRI^J 

PDYERLKIQCVRAMSDLQSLQNQHTNALKRCEEVAKETDFYHTLHSRL 

LQQSWEDMKRLHEEDQKEIGDI^ 

SRLEQLGEENQI^LKQTEMLTQQRDT^^ 

QVKTAKESEKYREERDAVYSEYK^^ 

MDAGRAI^KEVEILRKQCKALCQELKEALQEADVAKCRRDWAFQERDKIVAERD 

ALRSLDOTRKQKNDVSRELKEIjKEQMESQLEPCEARFRQIiMAHSSHDS 

GFDMAEGVNEPCFPGDCGIFVTKVD^ 

SLGGKVVTPLHII^SGQKDSGXSLENGVYAAAVLPGSPAAKEGSLAVGDRIV^ 
DSLTLSLLKVFPQSSSWSGQNIFENIKDSDKMLSFRAH 

PGGSSSFXiHKPFPGGPLQVCPQACPSASERSLSSFRSDASGDRGFGLVBVRGRRPXjLPFETEVGPCGVGEA 

ADSEGSNSGGTWPKAMLSSTAVPEKLSVYKKPKQRKSIFDPIOTFKRPQTPPKIDYIj^ 

TPPKPPRRSDSIKFQHRLETSSESEATLV^^ 

SHLPAKKSCDEDLTSQKVDELGQKRRRPKSAPSFRPKLAPWIPAQFLEEQKCVPASGELSPE^ 

SRHSNPPLYPSRPSVGTVTRSLTPSTTVSSIL^ 

SHRTCSDYSEMRATHGSNSLPSSARLGSSSNLQFK^ 

TLSSCSQSQTSASTLPRIAVNPASLGERRKDRPYVEEPRHVKVQKGSEPLGISXVSGEKGGIWSKVTVGS 
AGLEYGDQLLEFNGINIJISATEQQARL^^ 

PEHPSVIDPLMEQDEGPSTPPAKQS S SRIAGDA>IKKTIjEPRV\/FIKKSQLEIjGVHL pa 

KGPTCLVPGDLILEYGSLDVRNKT\TC 

ELSFKKDDILYVDDTLPQGTFGSV^^ 

RSFFRRNHKHKRSGSKDGKDLLALDAFSSDS I PLFEDSVSLAYQRVQKVDCTAIiRPVL ILGPIiLDVVKEMLVNEA 

PGKFCRCPLEVMKASQQAIERGVKDCLFVDYKRRSGHFDVTTVASIKEITEKNRHCLLDX 

IVIFIHYKSAKHIKEQRDPIYLRDKVTQRHSKEQ 

VLWIPACPL . * * 



